• 



JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 



(ll)Publication number: 11008573 

(43)Date of publication of application: 12.01.1999 



(51)IntCL H04B 3/06 

H04B 1/10 
H04B 7/005 
H04L 27/38 
H04L 27/22 



(21 Application number. 09158172 (71 Applicant: NEC CORP 



(22)Date of filing: 1 6.06.1 997 (72)Inventor: 



MATSUI HITOSHI 



(54) DELAY DISCRIMINATION FEEDBACK TYPE SEQUENTIAL ESTIMATION RECEIVER 



(57)Abstracfc 

PROBLEM TO BE SOLVED: To make a device compact and light in 
weight by surely and exactly finding out an optimum estimate area 
through a simple algorithm when judging the area, where the most 
optimum signal estimation is enabled, from the impulse response of 
transmission line for facilitating power consumption reduction and 
circuit configuration. 

SOLUTION: A transmission line characteristic detector 102 detects 
transmission line characteristics from a received input signal at the 
time of training signal reception through an input terminal T1. From 
these transmission line characteristics, an absolute value computing 
element 103 operates the absolute value of amplitude component An 
accumulator 104 accumulates the absolute values of amplitude 
components from the absolute value computing element 103, and a 
maximum value detector 105 detects which timing in this output signal 
shows the maximum value. While using the transmission line 
characteristics from the transmission line characteristic detector 10^ 
and the timing signal outputted from the maximum value detector 105. 
a delay discrimination feedback type sequential estimator 106 outputs 
maximum likelihood estimate data, to which the maximum likelihood 
estimation of received input signal is performed, through an output 
terminal T2. 
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(54) Be^^^lW 38ffiW3t!»jgM^?i[«t^S»^e 

(57) 

©SfiK^i3«t5SmA*M^^&esS85iRpffitftUiSl 
**» 1 0 4 #tt*HB«»» 1 0 3 ft ©lgilgfiE^©j» 

mmm&mmmmnm&» i o 6 #siA*fl^©** 




1 

st ^ -r * mmm%.®mmm?m%.gimmw. . 

e« a* * e> e jsss^tt * tfi tts & e w 

mm®.** mmm&fr e. ©i&Hfs#©*g*Hii 

fit* ^ b T l^S * fc^ttS?- 5 g^filtfctHff £ s 
B>JaBej&88^ti1& £ ©es&BWSttS V«fgB8*« 

«fc«toTa«fl^©«a3S:«is*«**i«-r*ajE*ij 

*fffi £ * K> S - -3 © ^*Mt « ft i: s 

ttaazi-3©ifl»«t«»»4» e, ©*isajst>'sE^a5©^*f 

huSH J£«5#§T- © J£« T- 2IR8P ©«g*MI #itRSB ©ifg^fit 
«t»)**^|»ts XRfl|S©iette;StJc&R9S©|fitttt$ 

«J;5/h*VM»fc, %Rffl©J6tttt;&TftBRSB©tt*ffi[ 

* Atit x x m ts -r s «jsis t „ 
«ffiia»s#a*-rs*R»©ifi»«[#riiR»ffliie»fi 

fe*Rgp ©*6*f fit $ fi«f 4 3£3¥S i: , 
»IBttlJftS©til*fi^»VlliJ»»©ffi*fll^*fllJI bfc 
«««« ^ * til * f 5 DP *« £ x- 

tixsct^at t -r a n&s 2 iB«©ii5E*j^'jSji 
s*^5U»««S!ffl'f >^;uxi©^©$g«-fs©m^fa* 
^;i/^*s«pffl«»«©**tf[**»ajtje««^jR«» 

*flB*. S i i: «1$R k f £ aiJ&H 2 a3Ss©515E¥iJ5£!l§jl 




( 2 ) 1 1 -8 5 7 3 

2 

[115*315] Bus3mi»gli: bTs 

tt#«**»*»£©w:&a^* i 3/>#;i/*-r s 

titlBt6^ffiatllt«» 6 ©a*fi*;RtfSr«ffl«Rffl»il 

tufii-zmi commit , 
im>am6i ajaBgAfs&mitkb-c, 

©itS:5tc»S l^^Jrbtfcffigf k, 

Mie v t ;ntt& a s§*> £ © g * s $yjt •& m mm®, t ««' 

M^m«ffl©J:t©g^:fi5:ttS*-r5g^:fl^^ 5 >^ 

sms: t * w« t -r a »*a 2 ib«© sM*<j^»ia 
JRff»»&©S£K9Ujt£«Jll*ffi[i:^ffi«a^*aifi[ 

i:t5it« 6 s2«©aM«/g»ji 

[Ks(<^8] HufBg^fil^'f 5 V^tftffiSi: br, 
V^;i/tttfetJBil^?»©ai±;*©«^ffl*mii!fl-rs^ 1 v 

^&©tti^{a^i:ASA*^tts iiua3A^M^#X§l^ 
H % ^©A^fS^^S^b, SAfiiibTm^-raiii: 
fed, HfiaBA^m^^^ 1 XsV^V-frCzOm-hm 3 ?;*. t) 
fe/J^^V^«•&{±H^^aBS 1 l/y^j'OttlAfl^lJlti 

SuaBJ:b«t^©m^f8-^ST>'HU IB* ■j7>^©*^>^ f@S 
2 V^^^ 

£ f 4 if $8 6 8B«©SSE4iJ£»iB 

s*3S?yjt^««ii:*j*ii»a^b«ajiu^©gB«-©'f > 
50 ^;u^/s^©^fi©m«<i*5Rtosffi^^mm*^ 



• 



3 

mum i (Dnmmr-nmhtzmcD^m^m.m.ommm^ 
t» <b commm^ * m w u tz wfemmm mmm * m * -r s 

Sf!2©Snl?g|k, 

ituaBfg 2 ©iJDjlfiT-JjDir bfc^fc::fcSt S^8©Slfc©« 

mmm^v tax m*% t m&mmin-mmm t mw b x & 
m± m mmfemmm t mmm t co m ± m t <d it * # 

SB. 

[115RJK12] Hdieg^ffl^-f 5 >^^m^h bT, 
w ^;i/tbS5^^ <?> © m±mmm^ msni t ira i»f§ t. © ai 

*fiIi:©.tfc©ffi&fl£MbTiti:2j-f -5 3 If y >« J/7* 
HUBB3 K>y bW#;5tf6 Yiv b v 7 # ©tB^&flnH b 
[ff^JB 1 3 ] ij§Bl£j2iS§^«fr#, MHl]8§i©^-»S 
[§I3<IB 1 4 ] milBif 1, 2, 3, 4, 5, 6, 

7, 8, 8, io, ii, i2, i 3mm(Dms&*mm 
[tibials] ffim&mr i? * jvmm^^^-Aifiy'^ 




(3) «fi¥l 1 -8 5 7 3 

4 

[0 0 0 1] 

[^©M-r^sn^ts] KftWit&mTvtnvMm, 
m x 7 v *> )\smmw.m * ?• a c * w s mm [°ijb& 

7 1 - > <t seiiis§s^*s^* b tcm^tf mm 

u !Rfc {i^Jt^&ejeis&^i 1 *©^ >^i;i/^nsgm?u 

20 [0 0 0 2] 

m&Zfromt bTx #IB¥5-2 9 2 1 3 9f rg5t 

[0 0 0 3 ] 0 1 3 0:^ -fflia^t**©^*^?iJJt^ 
§lffll^5ff7n -y ^g|T-&S<, EI 1 3 {c:*5V^T^ d 

astf, *sa*sg•fe^:tv^tt^^fl^li3 ©5aa««/jx 

SPx.5<£JSdSag>So C©^ ^7"SC4'J>^ < TZt. 
J^©^h^S, 

[0004] -r v^^L-x^^m^jtfov^-rti© 

^ 5xBmm<D^ >^)v^.ft^m^misbx^?>o 

[0 0 0 5] El 1 4 fcfc-i- >^VI/^J45lFfit4^-rE'e* 

s. ia 1 4 t^-r-r >^^i/^*^fit*jft e>ttsh^ c© 
-< >svvx<D*g£&mi 3*<DGLW.m%.&7x-itm. 
b, ^tv^inffT-s^-^rt-^-rso d©g^*a^t;i/x 

*^^^^4lT*S*.^;^^#^©^■t^ilA s 'J^v^lM^ 

[0 0 0 6] -7?, *ffifflj£»»Sl»ai«£*K::3^T 
4^ (i x r NEC Reserch and Development, PP. 74-79, January 

1997 j tcsB*#$>tK za^mmn^.mmmmmm^ 

[0 0 0 7] 

3l5^JT*iiJWT ( 1 ) (2) ©--^.©p^S^a&s. 
(1) -< WVl/^Jfogi&ftjJCcfcoTHu SMM^'JiiiM 

50 C«cC)«:v^. -r^cfc*., g±^5U 



• 



5 

[0008] mi 4t^f J:^fc«ffi*ij3e»a3asiyij* 
mfemmmitmw c#si s *vc ^ a % * 6 n a . jpjjs 

^»fc««©ja^tt*lje»JMFfls«* t;<t-3t + +> 
###ffibT&m-^©&?UJiJ£fc:«:^-5-b&u. d©fc 

fc»TS*J*jett*fcUT**-ra#5tTfHU 

gjgfc ^9U}fl^««J* Mo I* tin* a i: Itm Z tt v>« 
[0 0 0 9] HI 5tt!M3e»a<8ffti*»fc^#3Ee«*jt« 

tifoftftlflE-TZ, 2:£&fiJ£«»£l%?!jjE£*&'t>©ttff 

UBS c *s w a if YbSH^ if c «fc a ^'jfiBS^b 

(2) sii«i«i«fs«!*^-rasTC{i«?fiJS:7';i/j' 

[0 0 10] HI 6 i*l£i3IS&(D-r WVVXJSgFOfgfclg 

« a* * » v ^ m » t- * ^ # -r a kmi * b&bji -r a fc & © 
Hr-a&a. Hiet^tJ;?!:, gji^Jt^M^*^^ 

^ji&^fli4Jt«raa»ts^*ff ot, 

«b£ ^® * «ts -r a *: »© mis m © Jt ««La m ic tt 

t>> ^©T'^rf yxA^sji-fb-rao miz^ m&y -r 

a, 

[0 0 11] #»iHtt±fB©j£fcj^#*Tfc£ftfc<& 
eiS&O'f WWXJSga>6g*gi8>BHS-^a£j£ 

*Rri6t:fta*«*«»f-rai»fc, ****©£ -5 1* 
*««#*S^*J^tt4»«ra£i:&< % IB**?' 

[0 0 12] 

[KJH*»&-rafc»©^g!] ±i3ae<]«:^fiet-a7£:» 

«^«JiSF«3©S±;fiE^ i:*iJ^!»Sil^{bMJ^©^±;fie^ fc. 

«**«^©«*««-i:*»6>i3as!|9j5e»aa!*9!i«i«fc 



(4) #H¥1 1 -8 5 7 3 

6 

v>a. 

[0013] *^W«a5IB*J^5!La^|gi: Lt, 

n&Mmzmm-rzmm&t, *«»©tH*«^t:*tta 

ifo^'T 5. >^B$#g*fi£^bToafr&t&ai-f ag 
*tt*w»fc» eisiES!i$tt^tiiii*e,©eMe&^ttsv 
g*«t&ffig&*> £ © 9 ■< \ > ^m^iy-^mm^mmm 

10 WTUteftCi-aTSflfc^fflMfcte^MaSflSE-J-a 

*ffi*i«»asawu«ue»i:*fli*a^i:*«ai: it 

^a„ 

[0 0 14] Sfc, *»WI*«HB»tfffl*ll»i:bTs 

»«**»a^-3oift»«*»sk^ -o©*g*Hi?fm 
£ta*>-r aj±«tg§i:, tt«efiT-fflj±^T-*^a5©!ifi*fffl 

*t»»©tt*t***©$*lB:&U S^gsa5©«6M 

»#aa*a*»s©i^«#tfRss©ie»fflj:&:*s 

V^I»©dMR8IS©lft»«x Xttx £ftSB©l&*ttI#Jftft3B 

*t«s*<Ht*-ra*w»fc, «iifcs©dj*«^atf*»» 

©tB^ffi^^SDgt b fc*e^fi«^-*tij^-r aflnsn i: ^ 

[0 0 15] Bfc, *»91W:i»BB**»i:U"T» g;fc^ 

awt***©^ wwxjfc»©«*Ma©**ffl*:*«>a 

30 mx.mfemmm&t, m^,m^m^.mmtm^mmmih 

»a*3£**^**»i:*«*a£i:*»«i:L-ri^ 
a. 

[0 0 16] Sfc, *»iJ§B:«9IBJIl«»i:b-C» Kttffi 

IU->7 ht-aiS9Ug§«B©S»ffliiM^? 

isi ^ * sd^ b fc g* jt^ m m «<b * tu * -r a « 
40 s/>*;u«-*npMtbfcje«*«^*«fla*m*-ras8 2 

©JjDW^i:*fiB^.ac:i:*#^(i: bT<^a. 
[0 0 17] IC« *^WttBiIs3g^cfii1ttii§li: l/t, 

©i:b4At<toav^.;i/j:t1fttiilf i;^ v^;nttfttUS*>?)© 
«**M*£fflJR«ffli:*£«tt**«fflffllt©«*ffl 

^tij^-rag^fii^'r 5 >^tttiiisi:*ii^ac:i:4^ 

Mi: bTV>a, 
[0 0 18] Sfex *»WttliHBV^Ht*ftai»i:U 
ft«S*&©*:£39J*K£H«&HB£»£«ttftJll 

50 ffifB©tf MS<£{S«-rafe»©U'^;ui'7^ i:, 



# 



7 

flli:©Jt**tf>SROMi:*«B*sck*iRfai:bTV^ 

[0019] *»wtt«fia«*«^'f ^>y*a 

&£l,T, i^;i/J:b1&m^fr£©ffi**©^Affi£l ! &» 

^uJttftltiS* €»©**«*£ SB lV^?*6©fflA 
ff^t:#A;b;*ft, X*«^#*Sv>BiSfc* C©A^ff 

#?g 1 l/y^^*6©a*M^«t 5 *>/h*irV»£-tt» 1 

yyjtjes^m* -r a m 2 u * * t * n ;?. s c h * itss: 

[0 0 2 0] *»RB»i«»Ba*«Si:b-Cx 

vm^.m.m<D^ ww*jssg©sg#ffl©*«fii*3fcto:a 

^*«F<0lfi»ffiffl**fl[**»4««1i*^JR«»i:* 
[0 0 2 1 ] IC, **B9lfcl:ft[gBJIH*8i: It, K^tt 

©w#«^* 1 «>>^;i/^-r 5 v^rtti 
mmm^ * am b t^mit^nm^m mmm* -r a g 

©iiSfii? 6 ©£Kft^*;!inJ^&££#aM! JMKtt 

t*»t*aa©*»©»e*^Tj«iEufca»)fflS'i"j« 
;u#&i!rasi ufc»£«tt*jMt<i * Hi* r a as 3 <om» 

[0022] *fc, Kftwtewimmm&izmmztizm 

^IftHJStL-c, fl*»affl*«fl[t«»43l8i:-ca 

a *»«©m*«^i:jiffiin*a^*«fit 

m&fcom^tefcoJt&^feau-'^jfcKShx u^;u 
Jt*m©J£*Mia*&**tt©*-f 5. >^£&til-r -5«A 

[0023] ic s *.9&mitWiffim*.m.9 4 ^ >^mm 

^^©t±i^fiIi:ffltt:©fflS:{SMUTf±S^^S 3 try b 
->7^t, i^<;i/Jt«»i?©«**W}t«*affai:liaHt 

Hi:©tii±i<ai:©J:t©fii*{£«bTttl^-rs 6C7b-> 
3 try Vis7?RV6 tT<y b*/7 ?<Dthti&m 

o 

[0 0 2 4] *4&l|§l*&rgBeaiB£*;fis* SMBIM] 



&M¥-l 1 -8 5 7 3 

8 

*©*s«*e»tf©»*»a*yt7*-y vytij:* 

[0 0 2 5 ] Ml:, ^fciHttSfffigMiiSsayS^^il 

[0 0 2 6 ] *%B / g(±fFfBii;5l7 i >'^;i/iifi'>^ 
Toa. 

[0 0 2 7] ^ffl|gW©^JES,T-{±, MM^Slfe 

fs^frfeaseM^ias-raiBteasRS*©^ 

©«*JS8^-i:*iJ«!)&ja«'fb«ta©a*ja^ri:«l^«J«^ 

©«*!««•* £ mmm^mmmm^m^. ttotitu 

***nc©«*jfac^©*»-ettx *&asffl-^«^ 
20 [0028] — ais»©«e*nttaifit4]E«sc*»a 

fc»t:i4*J|t«Ht©flhfc¥»««llt*<&fii:*!S4«» * 

iBwcHtsn»*»i:«Bi-©«iica«fctt*. mm-rti 

^T'D-fev-y- (DSP) fflfiJffl*s^pIt6T-* »K ^— b* 

uai^-e-rtrc £<*[EiBSL*c©Hitt£ £ 

oTtgt&a. 

[0 0 2 9 ] bfe#oT, e^SS©-< Wi;v*JfrgA»e> 

'J^fb, 6S-fbA J pTt6t'5:ao 
[0 0 3 0] 

[o 0 3 1 ] m 1 &*ftm<Dmm.n%.m]&M&mmfe& 

Btts XA«S?T 1 Sibfe h l/-->^ltffl§l^ 

«e»nisio2.i > c©£jts&#tt^aisi 0 2*6 
©e2SB«ftt*»€>ii«jES«-**«fr*iftJt«[airii»i 0 

3 h£*r b-tv-i-So 

[0032] ic. zcommwfemmMm&mfe&mg: 
mt, mmmmm^i 0 3^&©s«ijE£^©ie^ffi«jR 
*b-rm^-r2>m*i§ 1 0 4 c©m«fsi 0 4*sai 
50 ^-rsieMfflcisita ifffl^^r ^ >^m-tfimxm^L 
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Tv>^^^^m^-^sAfB^m^ i o s &mmn& 
ttus 102^^ ©eaiswtts v**««ai8 i o 5 

[0 0 3 3 ] BI2f*jK8tSl 0 4 ©P«Btt«ia*^T^ 
n^^BTfcS. 02 £:fcUT. <r©miSfg 1 0 4fcfc. 

[0 0 3 4] S3 fi*6*ffiIM ffS 1 0 3 ©PM«ttttJ££ 
SI 0 314, gSBWttO-RTcB^oSIRSSMBE 

^<Dmttm*&isb2>^<DmMmmw^3 o 3 , 304 

fc. C©=^©tt»ttiMM&3 0 3, 3 0 4^^0DM 

3&S3 0 5 h£*bTV^ 0 
[0 0 3 5 ] It, 1 0 3fcJU i±«*S 

3 0 5T-Ol:t^T*ll^©^fB^^^^iiJ: t> 

«*ttf*A*t#*.Tm*-r««isis3 0 6^ti, * 

^ d©WSl»3 0 6#Ui*"rs*««©tt»tf[*s«» 

3©«**fi<fc Q*:Sv^|«(Z)j5EKffl(3D)ieJ*ffl, Xfcfcv SIR 
SOttMffl^JBERSBOJlfiStfficJ: !) /h*^BRt«J»l» 3 0 
6^AtL#^fe^R^Oi^^iii^ l/2i:fi«t5i* 

S3 o 7 ^jgis3 o e©a*M9av*»s3 o 7 

©ffi^{H^*sa^ufe^*ffifH^*m^i-^ijp^S3 0 

[0 0 3 6 ] i4lilS§§l 0 4®B«B«;«JBS*^-r^ 
ny^BTIftSo [KI4 ir&lAT. ^©JRSSl 0 4&, 
*»4iJBHtSl 0 3fr&©fcti*ffi^* 1 ^>^)V^^f * 
>^ri:tilffibT^7 b-r5jlM« : ? L 4 0 2 a, 4 0 
2b, 402c, 4 0 2 d, 4 0 2 e , 4 0 2 f , 40 
2 g , 4 0 2 h , 4 0 2 i, 4 0 2 j , 402k, 40 
21, 402m, 4 0 2n^SbTl^cJl:, 

0 S^OW^W^RVaSOS? 4 0 2 a, 4 

o 2 b^6©affie**flDi(b*«*:»wai««jR*fli 

*m±r-r^>iJDgLS4 0 3 iI5Elyfc«(3CD9S/>*;u 

^*ai¥bfc*s«a^*««[*m*-rsjn»S4 o 4 

[ 0 0 3 7 ] El 5 tt«*flltfttB» 1 0 5 <DmmteMf&%: 
©Jt**»SU-^;i/J±itfttB»5 0 3 h, a**wjt«ffl 



(6 ) 1 1 - 8 5 7 3 

10 

M^-r 5. >^«a«5 o 4 iriM)o 

[0 0 3 8] B6B;EI5ip©g:*:ffl*>f ^ >^iffi§!5 

X, V^;i/JttftU*5 0 3*6®m*(fi©S*ffl[*«» 
t5 1/S;^^ 6 0 4fcH *1S1 0 4*f>©A*fB-^fc 

6 o 4^6©a*rfi^t*jt*rsjt*se o 

2 i:^U Mfc. mflt81 0 4^^,©tB*r CX*) ft 

»6 0 2©m*«*i!)AA«^* l *8VMRfc:, :©A 

fi^L-^** 6 0 4^*>©m^fl^£ 9t>'h*l^ 
(4, 1/^^ 6 0 4©til^$Mt^l^6 0 3 

^tun^)o bfiSitti^-rsA^v^ 6 

0 6 0 2<D&jjm^RV<J3 0>* 6 0 6© 

[0 0 3 9] H7ttH5*©1>^;i'IfctfeaJ*5 0 3©P 

£0 ©V^;i/J£lftffi»5 0 3(4, m«si 0 4 a»&©«;£s* 

R*fi«t5fe4&OI/^;^>7* 7 0 3 

* 7 0 3*6(D«*RW»Sffl**«i:*«««^*« 

^©J±£*& &#:#>© R OM 7 0 4 J:4tUtOS. 
[0 0 4 0] £©Bi;RWB2©*J«ftrav^±: 

[0041] ^^-ettaffiw«»as!»jBii^si o 6 

^'J»««Yb«a*3^>7R;i/i:UTSiW-rs 0 Sfc, h 
30 l/-->^i/>^i:lT 1 5 try h©M«?U«H6l3L« 
«F-& (PN^) ^fflv^o gfis**l& M^-->^> 
>^;i/hPN^F^©fflg|«W*G^K^tt«imSl 0 2 

ess&cDi 5 s/>#-;i/t*5Jts>r >^;i/^is«f 
^n^ntSci&So *tsio4^iiH2i:^tgt* 

«1*«8 2 0 2#«rffi©Bll 4t^i^it^J«S 
2 0 3-Ctt«*;3R3niJf**afc*iJ*»a* 

a5<, ztit><Dmw**<4 $ br 1 5 Biff 

O o 

[0 0 4 2 ] IMft^ 1 0 5 -CI*, P Nft0 1 H 
»B(Z)fi*Tf»S 1 5 ^>#;u#*t**«Sl 04^^,1 

T^^asti^o ^©*T*g;fc^Jli;£ffl©m«fii^Ji 

^**-r«-^tiiffi*o«»aai*w*«si o e^m* 
« 0 :naot, »49J£»B5^^j»;£» 1 o 6 

50 Tiis O^ftftl±l^i0 2©^>^;M^ShiA 



• 



(7) 
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11 

[0 0 4 3] Si:, C6D»ff*»i«tKW-rs. 
[0 0 4 4] H 1 fcfcWC* M^-=>^«^©SfiWr 
ttt, ejaSRWffitftffiSl 0 2tcJ:oTA*M^k. 1 

itmmm^t ut 1 5 s/>3K;i/^*$m**tiSc mi 

4©«»JT»4-*7C^>*;i/T*S>S#, ^^OfeMK^tt 

[0 0 4 5 ] W*;i/*jfcg©B§*W«-^tt, «6Mfes 
r = abs (p) + abs (q 
a b s ( p ) ( q ) : *6*f fit 

r = abs ( p ) / 2 + a 

abs (p) (q) :*g*ffil 

H3t*j^T, »»«**83 0 3-Cab s (p)## 
»6*U «»«E««»3 0 4Tfttabs (q) 

Jt«S3 0 5 7?liabs (p)Mabs (q) 

0 6iCA***tSo abs (p) #abs (q) X D A 
SV^gtt. W8IS3 0 6T(4* A^a^m^c £ 

sa^tu A^^b^tB^*d-vgEif^^n^,o 

[0 0 4 8] abs (p) #abs (q) Xb'h^^t 
%\*s Jt«S3 0 5m AArSBa^tH^iBcitSK^ 
tU A*«b#ad;fc*c^KiK£ft5o Jfc«»3 

0 5©m*«d^£©{M^#ffil¥£§3 0 7 fclA^tU 
*0ffl# 1/2 C©*9S3 0 7lilfy 
bSSC^HITgS. «I«I»3 0 6©ffi;fcaiBc;RV 

tg^3 o 7©ffi*{§^*«rajH8 3 o *g 

IISl 0 3£>£©£B;b{f-*§£ 1 5y>#;HlT*«S 

[0049] i4 \z#ux^ mmm i o 4 -cfct, #g*rfit 

«*S1 0 3^6coa*m-^*siI5E3R? 4 0 2 ai:A^ 
I^?4 0 2 b^f,IIf?4 0 2nAi/7b^tl5o 

mnmmn^i o 3^^©tB^ff^st>'?i®s^ 4 0 2 
a, 4 0 2bi?b<Dmmm^&nnn^4 0 3izAi)$ 
tis mxmfmmmmmmt ut^^Wo &©3^> 

fin*«4 0 4TiP»**U fcUTfcB* 

^n^c c:©m*j4i 5so«*«a**n. §Afiii&m 

[0 0 5 0] B5;ftWB6fc::|3V>T. Cl©gAfit#!fcti8 
10 5ftts 15»^©X*l§tT, ifCD^-T 

0 4 £{4, 3U^fB^bT©0£A;bU 6 0 6 
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fe^^l h#£±J*&v>o €:t\ BI3{c^-rtt*HiS«»S 
1 0 3 4«V^ffi«W^-*7nM-9fiD«»«**»S. 
ClCT*©MIST-f4^fitrl4, «?KftM9®#{ftS* 
P. «R8S*qi:"j-ai:, HR»p JtRSiS 

q©i»»fflj:!)**gv^»^ *sc (i) -c#a&6ti 

10 £ e 

[0 0 4 6 ] 



- ( 1 ) 

i\ (2) -CjRfc&ns. 



) /2 

[0 0 4 7] 

bs (q) - (2) 

fflfcjt^Ma^jRSflikff^^Jttftmss o 3 tcA* 

5 0 4T*li, l/^^^6O40ttl^f§i:i§^lO4 

*&©ffi* (a*) «^fco*s^*jt«se 0 2t?tt 

-©i:b^TA^fM^^A^^^^(4, 1KS6 
0 3-eA*(i-^#SW**'U l*li:ltl/^*6 0 

m&V¥7.9 6 0 5 ^SSiitfo 
[0 0 5 1 ] JK«S1 0 4^^©miJ (A*) M-^^V 
i^*6 0 4**6©m*fi^J:5*/J^*^»^tt, SIR 

se 0 3»4^y^^ e 0 4©a*fi-^*jiwrs*:». 

^ 6 0 5T*(t *^>^ 6 0 6©ffi*M^ttS&aStl 

[0 0 5 2 ] :tl^©Ig^ 1 5 ia«!5iS-rci:t 
l/S;^^6 0 4^v(4*««gl 0 4 A»6a*^tlfeffl 

©gAfit#*&Srt£*u l/^* 6 0 5^lt ^co^t© 

5 >^fii#»»£ftSo us^^* 6 0 5©fi*ajB 

«*»3BSI»9UJt*» 1 0 6^UiA-rs. 
40 [ 0 0 5 3 ] El 5 + © I^;i/Jt*ftffi» 5 0 3 T-(4, 

«#JJf5£S **«[ JKttflE 4: © Jt *#» £ fc 

tft£US5 0 3^ffiV^^c £©RK MlO4^^>0ai 

a^ < te-o-cmn^&m^&w&fttz < 

[0 0 5 4] f^-ei/^;k>7* 7 0 3 l:«toTKv b 

»*fi«*r&o m%.&, rom7 0 4©7hi/^s*8 

50 tyb (4tTyb + 4Kyh) kU **» 1 0 4 i? 
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(D&jjm^<Dmft*ti?ti r 8 8 , i o 4 j (Dm^s * 

tl-?*x* 3 tfy >->7 b-TSo tt£t>%, l/S\Zt& 

^iiiaoT, ^ti^ti r l l , i3j i:ts 0 

SROM7 0 4CDTK1/^ (4ty h + 4 Ify h) ft 
&<> A±}$tlZ>m& r 1 8 , 2j 0^iiltr^b^>7 
Mz<fc *K rg , l j «c^So 

[0 0 5 5 ] &&mfe#&MM3ik&mfe» 1 0 6 T-^SufB 
©EI 1 4 fc^f o £>f >/^;i/^J6«F3!j5fij»K1tffitftm 
SI 0 2 1 5 Z/>y$)VfrftA±!$tls MJzmWUti^ 

t^>tf)VftXj3$tl2>Z.£lZ&^T, 0 14t*U 
t\ RrSOT, 2T, 3 T©^ Wi;U*/S»©ffi*Ml^#£ 
SOfc&fcl/Bl^tU Rp*J4T 5 5T, 6T(D^f 

[0 0 5 6 ] H8ttCl©«131Ci5ttSSa^>f 

la 1 5 izTT.t^otu >svi/zj&m<Dm^ 

M«^*«J:bt, BS&IT 4^£>B§£lJT 6 2;T*#«^'J§ 

jmmmkmmtte&o z.(Dmmmmx*itmsiz7^T^o 

[0 0 5 7] Ztll*. «*»JUJt««a©«*J«^* 

^>^# (p + q) /R©gA^£^bTv^#, c 

[0 0 5 8 ] flh©^Jfi^ffit"3^TiJiffl-r So 

[0 0 5 9 ] i9 (iflb©*S6^©S^^J©m*ScDS 

s«a^.*«»8 0 4 h^f ITV^o 
[0 0 6 0] EI 1 0 Itm 9 ^3fx-r«fiK«lO*i«SCDi¥«H 

temm&^tyu v ^H-e&Sc : si 9 ^*5v>-c, 

tt, i«2tfit«*«l 0 3^£(£>ffii3{l^£ 1 
^^^kCimifi*?9 0 2 a, 9 0 2 b, 
902c, 902d, 9 0 2 e, 9 0 2 f , 9 0 2 g, 
902h, 902i, 902 j, 902k, 9021, 
902 m, 902nh, «*ffi«B»» 1 0 3 A» 6 ©ffi* 

mmkxiFmmm 1 ?- $ o 2 a, 9 0 2 b^^iii^$ 
a»bftit»j>j«sffl»m*ttiAt5fiD8S9 0 3 

i:^#U Mic. *tD3^>>^;i/^^Sp^bT^J^'j§jl 



(8) «rM¥l 1 -8 5 7 3 
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fflMIi: bTffi^-r££pj¥^9 0 4 i:, 9^>>#;i/# 

5 fc*#bTV^o 

[ 0 0 6 1 ] m 1 1 hu ft©i««i©f*ii»nig 1 0 

5a*^t7D^^Btfft5c HI lt»V^ COS 
^ffl^tBSl 0 5 aTHU ¥J£»*HJKfffi£ftfta« 
fi:ttB*t§f§^l 0 0 4 *»S1 0 0 4 com 

20 0 0 5 i:©a4*fiSi:<z)Jt**to5U^;HtttSl 0 0 6 
Cl©U^;uj:b«»l 0 0 6©Jt«S£fii^6«^ffl©^ 

>f ^ >^*tfefflr£S:*:ffi*>r ^>^j&ffi§|l 0 0 7 h 
*WbT^£o 

[006211212 148111 fc*-T«*«^-f 5 

asi 0 0 7©«j*t^-r^n^^Bitfifcs. ^©g^c 

T*cOg^^^iJJi^m«fii^SP@^ll 0 0 5 ilCDm^tth 

©irb^fit^ i/8tfiMbTai*t5 3 try hisy *? 1 

102^tU MlC. U^;i/Jt«S1 0 0 67?(iDlM 

20 W«l**«ffl^Sn*»l 005 £©m;fcffih©ifc©fi* 
1/6 4 tffiSbtfflAt^ etrvhi/7^1103 

3tyh^>7^1 1025V6bryhi/7* 1 10 
3©mijff-^^:^P^bTtB±r-r^SP@il 1 1 0 4h£W 

[0 0 6 3 ] ^©flh©*JBJBJBo«|«©»^to 

[o o 6 4] a i £*5wt\ b u—~> rm^cD&mm 

£«\ eM^ttiffi^l 0 2 ICfcoTA^ffi^fc. 1 
5tr^b©M^JPN^fcOfflB«l)(ttffTbtl5o £ 

30 <z>fflw«*ttiiuiab&ia i 4 tc^-r-f wvi/^jsstfRS 

*^JS -^h bT 1 5 ^>sK;V^*sffi*^tV5o dCD-T> 
^^l/^/iBSo^^JM^x !6Mai^l0 3TM 

3fc^r»»ffl«JM&l 0 3T?i£«Wfc*»S. 
*f{H«l?3§ 103^ 6 ©fcB^fi^^m^S 1 0 4 tX* 

[0 0 6 5] H9IC^T, C®Ml0 4am 

s±m%.mmm&8 o 2t?afna©Eii 4tsit58*s 

40 ««»«ffl*«»8 o 3TttM«»a*Yb«ao^ 

>^<;i/^jS»o*fiMfii©*«ffl#*A6?)*u5o «««« 
^m«^8 o 4Ttta*«^jjs^«at:*osif»a*fb« 

[o o 6 6] si oiz^ux, mttmmw^i 03^^ 

©ffi^^tfaiffi*? 9 0 2 alcx**^ ilfr61 

^>>7jf;i/^-r ^ v^r^tjgffib-raffiiR^ 9 0 2 

£?130ft^9 0 2 n^>7 b^tb^ 0 »*fffl«»«g 1 0 
3frt>CD&f]m^RU<mmmT9 0 2 a, 9 0 2 b^^ 
50 ^3§MfH-^^^P^^9 0 3 ^A±f^tVs «**^JJt«ffl 
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offi*sm*^tiv hi i ^^-rg^fitftffis i osaA 

A;b£*iSo 

[0 0 6 7 ] C0iXIftfflSlO5aflt 1 3 > 

0 o 7T-&ft5fecDH6 tz&i^Ts u^^*eo4 i^wm 
linxo^A^u 6 o e^twmmt it 

ifiJSL*)ih*.tl. fl«»Ii*iItt*W1 0 0 47ffli 

Sa##iib*>*xSo 

[0068] ^(o«»aflittaffi*iJS»affl»Mais# 

1 o e©^-K*ai7i«a'r*s*ns« ft*«i o o 
4(Dm±im^tm^mm^mmmhmmmi o o st 
io»^nxix^;i/jt«»i o o 6^ffi**ns« c©v 
^;i/Jt«S"i o o et?tt**:*yy«t*Jii«Mtfcap»si 

0 0 5 iKDW^jfiifcCDJtAs^fefenSo 

[0 0 6 9]H6Ol/^^ 6 0 4^6^tB^J{l-?-hA 

#*&^»-&te«««6 0 3TA*ffi^#»lR£*u g 
AflilbT 6 0 4 £ A** ft So CCDil^CD* 

r> >^ 6 0 6®3b>»*I4l/^^* 6 0 5 
tr. 

[0 0 7 0] A^M^* 5 !^** 6 0 4^6cDtB±r{H-^ 
<k b t»'h*VMBK:a^S6 0 3&\s*sZ# 6 0 4©ffi* 
m^&MtfL-t&o Ifc^ot, L/>?X^ 6 0 4©I« 
©«#*n, Ui^^^ 6 0 5"ett*^>^ 6 o 6©m* 

«a*^-r^>f ^ >^ffi#t&w<*ftSo u^^eos 

[0071] affifl«»as3R9y}t«s 1 o 6 tca\ h 

1 4 fc?v-r-f >^^i/^*s*«e2S8&«fffittms 102* 
& 1 5 i/>#)u&&?<t!$ti, gAfiit&msii 05^^, 

^-Y ^ >^ LTB$aOT4^-r A* 

£ftS :hi:J:oT, HI 4 £;fc^TBS*JT , 2T, 3 

t<dj y^jvxjfonmivmx^mMfe&fz&te, mm* 

T, 5T, 6 TC7M >^^l/^lS»ffiA$43JS»a*{bfflfc 

b-c/sv^ftSo e^e&^tt^n i 2 £^-r<fc-5&>r > 
S0T*&Rf*J3 T*-e*«**wjt«««^u-c^ bsso 



( 9 ) ftm* 1 1 - 8 5 7 3 
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[0072] g*»9y«^«a©»*fli^p, *j^'J§j1 
s*fb««©«:&fik&Q. ^n&ei^aast*^ 

^RtTZt, tSE3fe*iC"ettgit^^ s >y* (P + 
Q) /RM^t^^MlKbt^fe^ **JBffc*l 
"CttP/ (R + aQ) #gAfc:&S;££g>S^ ^ >^ 
hbTiliRbT^So CftHU «*J&»Qtt«»fc:ttiI 
ffi*J«»affl»2W»«S 1 0 6©««»»9<b«»tct 

70 [0 0 7 3 ] b^b&tf&SSBROm — F ^ :c 7> £ *3 U 
SI 0 6©fl«»»*fbW*-CHU ^tlM^Q^ 

*w«^«a©m*jGS^pfcit«b*r*g<3&:sfc^ c 
«#»3!»#wi5e» 1 o etc^wsatKaw^Ky m 

20 49J*»»!!R*I«*8 1 0 6 ©*«t6*fctt:*§fc«» 

[0 0 7 4 ] H 1 2(4. «Ra©ffifc IT 1/74U S 
A^fl^(i^ti^ti3 h^>7^1 10 
2h6t7h'y7^1 10 3 iCA^^tlS 3 try b 

* 1 i o 2 **>& i/8 tea o&A*ffi ^tftHi&stu 

6 tT y 7 * 1 103*61*1/64 <D A±im^&m 

^ftSo ^*t-?n©ffl*sira»«i i o 4"t?fip»*ns 

^hCioT, A*M-§-**l/7K:ffi«bTm**ti 
So ^ftfcfc ri/8+l/64 = l/ 7j £S-3^T^ 

So 

[0075] ^©ct^t^ bZs7*ttoW^ 

(om^t>^mws 1004 ©j!is*^3st- So 

[0 0 7 6 ] 

40 So 

[0 0 7 7 ] CCD*£Jg. ei^S&CD^ >^;i/^j£S*ti 

h&<, m*ar;i/=fuxAt?«**oiE*icgaa}t 

So 

[Hi] *mM(Dmmm7£mmmm?m&&m?£m<Dn 
50 flnj&fflt*5(ts«fiE*^*r^n^^H-e»So 
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[0 3] j|JB^JBfc»oTlfi»fiaiff«0»«afll«* 

[0 4] nmmmiz&^Tmm^cDmmtemm&m?? 
[0 5] ^itejf^^feoTg^:ffl^mscDP«Ga^«££^ 
[0 6] h 5 >r ^ > yvtmsvmmizmtiL 

[0 7] H5*(Z5U^;i/Jt«»S©«fiE«0*^'rrDy 
[0 8] SlflfiJKJB©«LSfc:*(tS«a^>f ^ >^4KW 
[0 9] fficD||llfi^JB^*»S*«»©«fifc*^t'rn 
[010] 09 iZTr.irmm^nmum^Tr^ 7v v 

[011] ^©*jB»«T?©*^«»a»©»iiBft«»rii 
[0 i 2 ] 0 i i izTr.-rm^mz j s >^tfem»©ffM(B 
[013] «e*o«*:«wjt*s©«a*5 a H'm3 * ^ 
[014] «e*flWfc:»o-r>r >^^i/^i6«fi*i!iwrs 
[015] se*«t»oTfl3E»a*<b««t:*S3ai« 
[0i6] se*wic&o-rejasKo^ 
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2 0 3 tt«««^mti8 

i<? 3 0 3 , 3 0 4 mnmmnm 

3 0 5 , 6 0 2 ItttS 
3 0 6 

3 0 7, 1 0 0 4 Htl¥8 

308, 403, 404, 903-905, 1005, 

1104 

402 a>-402n, 9 0 2 a- 9 0 2 n JIJESR? 

503 i/^nttftms 

504, 1007 a*ffl^>f ^ >^tfta.« 

6 0 3 
£0 6 0 4,6 0 5 

6 0 6 ±^># 

7 0 3 l/^;i/y7^ 

7 0 4 ROM 

802 mxmfemmmm 

-8 0 3 >j£#ilA!l|UJH8 
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1102 3 t>y>y7^ 
1 1 0 3 6 lf^y7^ 
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